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E.H. Moore first introduced the notion of a generalized inverse of a matrix in
the year 1920. Application of this notion to solving linear systems of equations led
to greater interest in this subject since 1955, when Penrose proved that Moore’s
inverse is the unique matrix satisfying the four matrix equations that are now used
to define the unique Moore–Penrose inverse. Applications to other disciplines such
as Statistics, Finite Markov Chains and Processes, Electrical Networks, Population
Growth Models, Optimal Control and Operations Research have both motivated and
enriched the study of generalized inverses. It is therefore no surprise that the liter-
ature on generalized inverses is quite diverse and the book by Gurong, Yimin and
Sanzheng presents a particular selection of topics from this diverse literature. This
book concentrates on more recent results, many of them published by the authors,
and as the title suggests, with emphasis on computations and perturbation analysis.
Although some of the applications are mentioned and references cited, no application
is discussed. The book is intended to be both a reference material for research and
a graduate text on generalized inverses. I feel this intension is more or less fulfilled,
although the topics that cover the recent literature represent some selected aspects.
The authors begin with a survey of the basic concepts and important results on
the equation solving {i, j, k} inverses and solution of linear equations in Chapter 1.
Section 1.5 on Bott–Duffin inverse is based on two recent papers while the other sec-
tions of Chapter 1 contain mostly standard results. Chapter 2 presents basic material
on Drazin and weighted Drazin inverses. These inverses have additional properties
that make them useful in solving linear difference equations or linear differential
equations. Chapter 3 presents results on the minors of generalized inverses and gen-
eralizations of Cramer’s rule for the solution x of a system of linear nonsingular
equations, to solutions of singular systems of equations. The chapter begins with
a discussion of the nonsingularity of certain bordered matrices. Cramer rules for
singular systems can then be derived by using a suitable nonsingular bordered matrix
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and the corresponding nonsingular system of equations. The results presented in this
chapter are useful for computation of generalized inverses using parallel processors.
Chapter 4 presents recent results on the reverse order law and the forward order
law for {2} inverses with specified range and null spaces. Chapter 5 presents various
computational methods available in the literature for computing generalized inverses.
Chapter 6 deals with the issue of parallel computation in some details. The chapter
begins with a description of the evolution of computers from 1940 and describes
the various models of parallel processors such as array processors, pipeline proces-
sors and multiprocessors. In Section 2, a measure of comparing the performance
of two parallel algorithms is presented. The rest of the chapter presents some basic
parallel algorithms for computing product of matrices, powers of a matrix and for
Csanky’s parallel algorithm for computing the inverse of a nonsingular matrix. Par-
allel algorithms are presented for the computation of Moore–Penrose inverse and
weighted Moore–Penrose inverse. The chapter concludes with a presentation of the
proofs of Csanky’s results on the parallel arithmetic complexities of computing the
inverse, solving for a system of linear equations, computing the determinant of a
square matrix of order n and the characteristic polynomial of a given square matrix.
When one tries to compute a generalized inverse of A, due to round off errors
one may actually end by computing the generalized inverse of B = A + E. Thus
it becomes important to know if the perturbation E is small then, how close is the
generalized inverse of B to the generalized inverse of A. This motivates the study of
perturbation analysis of the generalized inverses. This is done in Chapters 7 and 8. In
the remaining chapters the authors consider g-inverses of bounded linear operators
from X1 to X2 where X1 and X2 are Hilbert spaces, not necessarily finite dimen-
sional. Chapter 9 summarizes the results on the Moore–Penrose inverse of linear
operators. Section 9.2 presents a representation theorem for the generalized inverse
of a bounded linear operator. Section 9.3 discusses some computational methods
for computing the Moore–Penrose inverse of a bounded linear operator. Chapter 10
presents results on the Drazin inverse of bounded linear operators and finally Chapter
11 presents results on the W -weighted Drazin inverse of bounded linear operators.
Each chapter concludes with some remarks in which the authors summarize the
theme of the chapter along with references for further reading or for related results.
Exercises that are intended to enhance the reader’s understanding of the subject are
included at the end of each section. Another likable and useful feature of the book
is a list of notations given in the beginning. The treatment of the subject is quite
rigorous. In general the book is well written, although a few minor grammatical or
typographical errors have been noticed. While the other books by Ben-Israel and
Greville [1], Campbell and Meyer [2] and Rao and Mitra [3] have sections and chap-
ters on applications of generalized inverses, this book concentrates mainly on the
theory and computational issues. While the reprint edition of [2] and particularly
the second edition of [1] have been revised to include many recent results, the book
under review presents many new results by the authors. The chapter on parallel com-
putation, and many new results on generalized Cramer rule, generalized inverses of
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operators and the chapter on reverse and forward order laws may constitute new
material, not available in the other books mentioned above.
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